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PROBLEM TO BE SOLVED: To increase the 



productivity by effectively removing metal elements 
which accelerate the crystallization of an amorphous 
silicon film in a thin f|Jm transistor. 
SOLUTION: The*metal elements which accelerate the 
crystallization of amorphous silicon are effectively 
removed, or reduced, using a silicon film containing a XV 
group element such as phosphorus through a contact 
hole reaching the source and drain regions, to increase 
the productivity. 
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1 06 : ^i^^TCJ^ *S tr v- U 3 >M 



m^^^Lfziy^j :=! >m± i:imm.m t^^i-^ ^mPfm 

fiFe, Co, Ni. Ru. Rh. Pd. Os. Ir. Pt, Cu, Au. 6e, 

pb, \nt^^m \tf\.ti-mm±tL \t^^mm(07tmx-h ^ 

1 X 10^ 9 atoms/cni3 ^±-efe -5 C ^ Sr4#«:^ i--5 

mi^^ 6 1 «6jt^®±t;i^B^Bev-y ^ ^i^^mt-'S 
^i<75x^i:. HufB^^swv-y =I>slosfi^b^«Jg-r 
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j&ir^%i (DXMh. mm=^:y^ ^ '^^--^^'BLXImtm 
fs^S^-^^^i^iyy ='>^]KilrJfMi-S^4(^xmi:s 

^7zm^mm\.xu-:^m^^^'(i k w >^«?rj^^ 

Iif3^^Jl9l it3^t«6 7!J^8cDV^T^^;^l^-^^-ib^v^T. 

[if^JSio] iS^IS6*fc^i:if:5^^^7^?:)V^-fn^^-3l 
fC:fel>T. #^0%Ke/y =3>-l9^(7)^B^Bfb^J|l3:^1-S^J^7C 
*liFe. Co. Ni. Ru. Rh. Pd. Os. Ir, Pt. Cu, Au. G 
e. Pb. lnd^63lt^nyh-=S?S*fcfi«»««<^7n*T' 



3 

im^mi 31 i»*3S6. i»*^7, n^mi i . is* 
■fe 7 r y V T'ga«s?f^^r ^ ^ i ^ itm <i: i- s ^^Sft^ 

[0 0 0 1] 

[0 0 0 2] /^^o. :$:0.^^S4'^C^oV^T^^g^$:$^®<^ 
[0 0 0 3] 

y ^ >mmmr^^B xh ^ ti i^±mi±\zmtix v ^ ^ ^ 
[0 0 0 4] ifeSttv^ y.= >-iK^f^9»-rs:^fe^ LT. 

loo^^irLT. m:^(D^myzm^m\^^xm^Bit^&) 

[0 0 0 5] ±td.<Djfmzit. ^r^— yu^rffii^oo^ 
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Ltc^mt Lx^i^^imA\zx^nm^^7-i 3 o e 5 2 

y vK;5n»btl-Cl>5o 
[0 0 0 6] . 

x'^^Bit^^^i-^:^m^m^'tzm^. ^^^Bititz<o± 

m7t.m(oii:m. ^mii^t^^xmn-r^tzib. ^^sit^m 
js*. ^s^4:xy =i>'jK^®35«ic:W^mLTg'&y-^ 

izx^m^(D^'mm^^tix\^^^o 

[0 0 0 7] yy^V>'!^(D:^m^^\t. 91:^^^. ^fs® 

i^]) =z:^m%:^m5vmi,^x^^^Bit^^x^i^^m^i^}) 

vy =^>-j^^?FMb'y:y ^ y h ^-ra:^^;^)^^ 

[0 0 0 8] ^fcS'Jj^c^::^?^^^: UT. '^Jx.i^x/-<-r;^cDy 

Vi/-y--Y h:dmm^^^\^^^thXl.-^otcl^^^^iy'$^ ]) 
i^^^^m^mhs ^fc. p-ch TFTJdt) K-:h-<i:/cC5P?^jr 

[0 0 0 9] :^mm*xm^^^^m\t. ^aifi^yn 
[0010] 

i(? hms^, ^ley- bffi;is±(cerBiiteSiiK^. 
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[0 0 12] \^(D%m(Dmm-t. i&m^^±.\^n^Bm.^^ 
^tifzmm:i^nmjbm^mi}nLxy-:^m^^xxih' 

10 0 13] i&<Dm^(Dmm±. Wit^mm^m±izy- 
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6 

mum:^mj&'t^^5o:>'xMt. mjie^B^ettv-y ^^^^ 
<Dm^^tif:imm^^^w^7tm^mm\.x:^->^mm^ 

[0014] ±f£4 ocD^^^^D^^{C:^oV^T. J^^^O 
1 5;K(cM-t-6^^^5c^^^*Ufcvy :^>'flm. y 

[0 0 15] ±fB4 0<D^|^(7)«^t^*5V>T. ^MiSiy 
Tu^tLTFe, Co, Ni\ Ru. Rh. Pd, Os. Ir. Pt. Cu, 

Au. Ge. Pb. \nf)>bmi^titi-mmi^tznm^mm(07c 

[0 0 16] ±lE4O(D^0^(;O«|fifefCioV>T. mmm(D 

V.X^v^fV (Ni) ^mb. >/';/:^y V^TC^^LT 
y V (P) ^jltRLfc^'g^. 

[0 0 17] ^fc. j^w^oi smi^m-r^Tn^Tcm 
tLxv :y^m^Lfzm^. roy v^^^Lfcv-y^i 

[0 0 18] ^B%{b:^|ib:^-r6fc4^)C^^M5c^c^^A 
50 ^:^m. y^:^-^mmm. :^:^^m^tg:if(0:^^^m\^^ 
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7 

^A/fcv-y =« >^7x-^cvD (p-cvD) mm. m 
jEcvD (LP-cvD) mm. y^y<y^mm^J:t*Vf^m^tl^ 

[0 0 191 ^tz. ±fS4 0(D^PJCD^^(C^oV^r. m 

[0 0 2 0] ^fc. ±ia4oo^e^(^«^(ci6i^T. y 

[00 2 1] 

$ tt. Tmt&mm 1 0 2 ±{zm^^iy v^^'^miost^ 

mf$.^tl. ^Y^^/I^JfM^^l 0 3a. y — y^m^^tz 
Kl^^VM^l 0 3 h^^^^f^^B^i^V =ivj^l 0 
3. ioJ:OfT%*6ig^Mi 0 2±t;iy-hiteig^lKi 0 4;5S 
f^^^n. hi^^l^l 0 4±{::>/- hm^i 0 5;65 

ffM^n. hmsi 0 5:fcj:t/^- vrnmi 0 4 

5;Ki^ji-r5^i^^7n^^^tfv'y =^>'i^i 0 6^mf^ 
>mi 0 6±jc*sjKi 0 8;5s?i^^^tt. mmmzmm 

^T^iC'boy— Ku-r 0 9 

[0 0 2 21 jSfett y =1 Vi^ti TOiteJt^ 1 0 2 ±t;i 
*Cj:oT?F^^Jc$tL6o "tCDtztb. ^^el^v-y =3>'li^(Cfi 

[0 0 2 3] ^zx\ mmm(Di sm^^m-r^^m^Tc 

0 3 bicsf-s^^^^ hjj^— (i^T. -en-^•'i^y— 
jeS{t:^«):^i-s^lS7c5gtt'>y 0 6*0^2/ 



(5) 2 0 0 1 - 3 2 6 3 6 4 

y '^yv^m(r>h^ y vicj: . a^6^](c^^a#'>y 
j^i^7c^^'&tf'>y ='>'fiii 0 6jFMmi-s^T^-/u^ 

1 0 8^*(cy->^mS*fctiKu-<:^mfiii 0 9^L 

10 xm^-t^o 

[0 0 2 41 ^m^<OWmt.y-7^::il^^^ VRXfVU 
5t:^^^*tyc:v'y ^m^MlSLX^ Zi^^ y ^ 

■y->f h<>:-r5^c«i:). ^ssffiu^bnrt^t^fbJK^^ift^-^ 
;^ ® <D?^^figxg-«^^^• ^ - 1=: > ^xm;^5^il i: 5 r ^ 
\zh^o •^nt::<t'9. h^^ig:T^i^M14oi^i± 

[0 0 2 51 fa^. -^miSL^-t—mxih^. z(Dmjii(D^ 

[0 0 2 6] 

0 6 5 2-^^ar-^:^$ixrv^S^Jg5c3I^^V^5Je^B 
iO /u^TFT (n-ch TFT) ip^^^^/i-^TFT (p-ch TR) ^ 

[0 0 2 71 ^2 (A) X^-rX^iZ^ mm2 0 1±|C 
Tltfej[fei!t^2 0 2 a. 2 0 2 b LTTit^i^i^^^ 

J^^-f-So S«2 0 ifcji/^y 

T / u ^ y v"^ >!r ^ ^ ;^ 7 >^ CO 7 ;^ S « ^ ^ V ^ 5 c 
©:+ppmggi|Xffi-r^)tJ^. iJy:^^^M.X ^ ^10-20 

ryu;«7y^Ji7C9g^v^o^^*eti7cS?;55^*tt. 

0 ft%mt^m\9E.mn\z9iX lttftos^w^ikcks 

y^ly^mt\.XT^t&W^2 02 a. 2 0 2 b^59:tt 
50 t'^^^t^^W^5tn(0'fT2y^>^^'h'^^\i\ ^<DtL 
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mmmm2 o 2 b \::mm^^<o'm\f^mitm\:.''y^) ^^^bi 
^w.m.-t^mmz-'t^. -vmmm:2 02a \±mA. m 

3. N2 0;?i>^10'-100nni L < {^20-6011111) (OW^X* 
W^jSLX.. T«6i^S^J3l2 0 2 bliSiH4. N2 0;6>e> 10-^-2000111 
($f^L< Ji20~100nm) cDil^ T'JfMi-^o 
[0 0 2 8] 7:^:}o. ifi^mmx\-t. ;^/7;^S«^ffiV^T 

[0 0 2 91 :iflh(Omt.^^^<DW'rfW-^m<DZf'7^^ 
CVDfe^ffiV^TfM-r^o ^{l^^^bv-y =^^^2 0 2 a 
{iSiH4^10SCCM. NHa^lOOSCCM. N2 0^20SCCM^/Cmic 
*AL. S^mif400^. ^iSJE;b0.3Torr. nnMil^ 
m. 41W/cin2 . ftmJiS^eOMHz ^ V ^ 9 *#T*^^ L/C. 
CtO^-fl^^^fliv^y =i>^^2 0 2 a ^^flib/cf^. =^5:^ 

M ^ s ^ L T#t^.&i- 6 i^tc^ ^ ^ y - 
^i^^\.xh^^^\ ^(om^ ^ib^^bv^y =i>'K2 0 2 

-wp--A^^(D^®^5tt. f^^Tc^Tfc^y ^--^^ 

5S;i52 0 2 a^®fcf^«i-6r ^TiSfcS. ^rr-. N2O 

:7'^X-7^&^lS^^TV^2 0 2 a^^g{C^^^«Lfcy >^J^^ 

^Zitt^x^^o ^^fb^fki/y ^>K2 0 2 bfi 
SiHi^4SCCM. N2 0^400SCCM^i;£^^{c:2gAU. Stg^aS4 
OOt:. ^^£;EE;^0.3Torr. «cmm;^^SO. 41W/cm2 . 

[0 0 3 0] ^irr^^J^Lfc^fb^^kv^y =i>'M2 0 2 
afi. ^^g:«i59.28xl02 2/cm3T*fo«9. y^yiti^mr^^ 

=^^M. (NH4HF2) ^Il3%^7>>{br:/^=^^^7A (NH 

4F) ^^s. A%^t^fM:^mm {:^'r^^^y7^m. 

^ LAL500) co20\: l,c^n^=^y^>' i/MS. ;6563nm/m i n t 

[0 0 3 1] 'eLT7^^X-eCVD&^>^/<yi$'j^/^<h'^ 
^(D:^mx^^B^i^}) =i^^lK2 0 3 a ^25-80 nm 

^ L < it3o-60nni) (Dm^x^mi^x. ^M^w^mi^m 

m<Dm^XB^Lito *fc, TiffilK2 0 2 b t^&'Xiy 
y =i^^ie2 0 3 aJli^#^»^LT^^Lr'bSV\ 

x.j^HtrizE«7)j: ptc^^b^^bv^y =i>'^2 0 2 a tmtm. 

iti^V^>m2 0 2 b^y^X-^CVD^T'^i^m. Rft^ 
;^/y^^SiH4. N20A^bSiH4 tH2feSl/ViSiH4<o;^^(c^«9 
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So ^(of^M:. mitmti^v=^>m2 0 2 h(oitmi^m 

[0 0 3 2] -tLT^mTC^l^JcS^S^t^tT^-^bJ^. 

hmxm^Lx^m^m^^m-t^m 2 0 4^mf^-r 

So ^iS5t^t-{iFe. Co. Nu Ru. Rh. Pd. Os. Ir. P 
t. Ou, Au. Ge. Pb. In/^ i:*^fflt/^So ^cd^JItc*^ 

[0 0 3 3] ^LT. 112 (B) i>c^si-U^^it(01iUX 

fi. -^'TAoo'^sooxixmmm&o^i^Mm^n^'. 
'-6oot:T-i-8P#r«itDfiT^-/u^fT5o i^±<^xm(- 

J:i9^S^±i/y ^^-^20 3 b^#Sri7)5X*#So t 
I^^B^i^ y VM2 0 3 b fl. giiMm^^^^^c^ ^'T* 

#Lrv>Sr i::ei^a^^tbSr ^;5^$3So 
[0 0 3 4] roj:3^j:)fe^s1*'>y ='>^lK2 0 3 bOS 

pgT'^jfei-s^*sbT^feSo u-^-T=^-^i^mx\m 
^B^z^v^>m2 0 3 h ^-Rmm.vtmit^Lxti^^w^^ 

^uit^'t^tz.ib. ±iBg6^^^^i-sr ^;5>T*^So m 

30 XeCI:nare/-eU— (S:i:308 nm) 7t 

^g100~500mJ/cm2 LT«SiK t'-i^£^;f- 
^<-^ :y :7'*l'^^80'-98%^ i.xmM't^o rcoct 

LT. ^fettv/y =i>j^2 0 3 b(^^Bltt^<t "^Jlft^S 
r ^;dST*#So 

[0 0 3 5] -^LT. ^^Bl±i/y =^>'K2 0 3 b Jitr:7 

oT^fsttv'y =ivJK^&w-^^fiLra^^*»»:ii2 

0 5 a. 2 0 6^?f^^t^ti®^-rSo Ky>f^>y5"> 
VD&-^®JECVD&. ^/c^t7;/^°:y^&lcJ: ^^SO-'ISO nm 

(om^(Dmi\:i^v ^:^mf^zx^'^:^^m2 0 7im^ir 

So Cirr'li. ^^EECVD&(cJ:oT. SiH4^40SCCM. NO2 

^msccmit^mcmAL. s«fag4oot:. s;£ee;^2t 

or r V > 9 *ftTM SOnmcoJl $ (c LfCo 
[0036] ^LXy^h Uiyy^ 2 0 8 ^iS: 

tt. n-ch TFT^JF^fiici-S.&*t¥*«^® 2 0 5 a (cVth<^ 
ftJJt^-rs g6^r'lx 1016-5x101 7 atoms/cm^mS^^SI 
Sr-pS^f^^i-s^i^!^7c*$ra§;!nii-So ^^fl^tc^ 

50 LTp^^#-^i-S^*iei^7C^t-»i. ^-^^ (B) . r/u 
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(7) 

n 

^z^^Ms (Al) . ;</yr>A (6a) /^^ <t'j^^»^^13i^(7) 

:y (B2H6) ^^I/n;^!^^ (B) $rSs:^}DLfco t-^^m (B) 

(B) %:mwLtL^m^m2 0 5 b(tn-ch TFTco 
U 1 1 ^fflSlE ^fiff ^(T^teOi tc itX i^!> -5 46 tcf^^-r S r 

[0 0 3 71 n~ch TFT(7:)LDD0i]^^ffM"r5ybit>{c. 

^{•^^•t^^^^jbm^&^^m^m 205b (cii^^^ 

U:/ (P) , (As) . rvf^^:/ (Sb) 
v-^:^^ 20 9^m^\^\ ^r-ejiy> (P) ^mimir 

-<<s y:t:^y^> (PH3) ^ffli^yS:^;^>'K->^&^ 
(P) ^gl±2x 10' 6-^5x10' 9 atoms /cmScolSffl,^^- 

^ir^^^^^f^mTtm^mm^ (n-) ^^-Tc 

to 0 3 8] -7;^i^^2 0 7>£:3^7KT*^f^Lfc:7 

(B) tmz (C) Tft)bt^»flf®2 0 5 bfCj^^DLTt^ 

48 nm) ^^v^, i^^^ t'-i^^Jf^fijc LT. ^mmt&m- 
50 Hz; 00-500 mJ/cm2 i: LT«|:l^ tf 

[0 0 3 91 ]5fe{-. ^-h^mm2 1 1 ^:/^X^CVD 
tl. H2^200 SCCM^AL. S/Sm;^0.15 Torr, ^fem^ 

x-7^^^LT25>rBi^s-r5o fc5v^^i. H2^ioo sec 

M. K^iSrlOO SCCMigAL. Rt^>>Km.2 TorrT-|f]«lc 

50t:iff*L<Ji400t:t-r^>o r^^icJ:*), Att*««^ 

®2 0 5 b, 2 0 60^®(C5S3irLrv>^4?n 

60 »^^0^|Bl^(c^Ai-5ri:(cJ:'9, « 

;55^6o y-hiteS:IK2 1 1 <0>^^X-r ^ y 

0 2b irlH^lc, SiH45r4SCCM. N20^400SCC3lflSlSM(C SO 
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2gAt. StSraS400t:. ^J^:iE;^0.3Torr. Sfm^:;^*? 
go. 4 1 W/cm^ . SJrli;/^ i^^eOMHz ^ V > 9 -CfiScM L /Co 

[0 0 4 01 ^-v^mm2 i i±(cji. y-hms^ 

i4<oii{kife^jR)K?!>^ib^5»s^ (A) 2 1 2t^m.m 
t-hfSL^mnm m 213 ^^ag^-dr/co 

(B) 2i3fi^:/^yw (Ta) . ^^^^ (Ti) . ^ D :/ 
(Mo) , ^^y^y^T-y (W) Ti^bilf^n/cTC^. ^ 

:b-ttyb'g^^^ (f-^S^^lcilMo-W-g-^^. Mo-Ta-^^ . 

m) T?f^/Sc-r^xf^^<> (a) 2 1 2fi^{k^> 

iJ^yi- (TaN) . m\L^^yif:^y-\y (WN) . ^fk^^J':/ (T 
iN) mt^Vyy'y (MoN) ^'T-ffMi" ^ 
fc. 2^m^.(A) 2 1 2i^^>y^'ryiyV'^^ h\ ^ 

mmm (b) 2 1 3*i{g:Sfet{b^iisyti*?)(c'&w-t- 

(W) Hg^mSSSrSO ppmi^T^-rSwir-eZO*/ Qcm 

[0 04 11 (A) 212 filO-50 nm (*f ^ L < 

(120—30 nm) i: mW.m (B) 2 1 311200-400 nm 
L< 11250-350 nm) t'tix\^0:\^\ ^MMMX 

II. mmm (a) 2 1 2*^30 m(Dm^coTam^. mm 

m (B) 21 3(cfl350 nm<Dlam^^\^\ V^-fttt^x-? 

y ^ y^\:Lkr tmmt(Omi^:^ Ts^m^^^X^mx^fzo Ta 
ll^^^';/i$';«f;^l;iAr^ffit^fCo :^^c. r i^b<7):^/^':y 

m^\^xm<Dmm^Vi±'t^:itt^x^^. a^<Dum 

(ciiurv^S^ii^ /3tBOTal^OSfei^lll80;i Qcm^S 
Xh^^-VnMt'r^\^Vt^\p\^Xh^ti. TaNKH 

nJlatS(7)TaJK;d5^atc#5w^;iST-#5o 1^^ L 
(A) 2 1 2OT«-2-20 nm^g(OJl^ 

T-yv (P) ^ K-T^tfcv'y =3>M^?f^^LTio< :i 

(A) ^3t(l«aS (B) ;5S'«fitc^:fi-r6r/u;&y^Jg 

v^i'ix(cLrt). (B) (l}g$t^^ 10-500 

[0 0 4 21 yir h vv?;^ h-^;^^?^ 2 1 4i:mj^ 

(A) 212 tmmm (B) 2 1 3 i:^r-gr• 
3^^xf">'^LT'5^-^l|ffi2 1 5. 2ie%:m^i'^o 
mz.it. K7^^ y^>^&(-<t 0CF4i:02<D^^;<f 
:^yi:flCl2$rfflt^Tl-20 PacoS/Cm>jT^T9 w i: 
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>e»sT*#5o hmm2 is, 21 en. mm,m (a) 

215a. 216a^, (B) ^O^b^'S 

2 15b. 2 1 6 h tr^-t^tLxnm^nx\^^^o ^ 

(O^. n-ch TFTtD^Jr*- h||S2 1 ei^^mMM^2 1 0 

^i-5o *fc. hmi^ii^ss (B) <D^xjfm-r 
^^th-^mx'h^ (ms (D) ) o 

[0 0 4 3] ^s>:v^T^ p-ch TFToy— ;:^^i^joJ:tJ« Ki/ 

(m4 (A) ) o Z(Dt^. n-ch TFT^?i^^i-5ft*^¥ 

•tLT. ^m'^mi$.2 I S^-Xi^^v^ (B2H6) 
^;^>^K-:/?feT-JFM-^So :iO®^(7).if n (B) m 
gJ13xl02o-'3x102i atofns/cm3 ^(-i-^o 

:^mmm^xn. :izxmf&^titi^f^i^mm2 1 8{z 
^^tihpmt:H'¥-r^^i^m7€m(Dm^^ (p+) 

[0 0 4 4] n-ch TFT(7)y-^M«^fcJi K W 

'^mm^jfm-r^^m^mm2 1 9(^?fM^fTofc„ r 

rr-Ji, :7^;^:7>r> (PHa) Srfflv^yh-f K->^^ 

r*^TV^. -(Dm^(03> (P) |gS^1XlO20~1XlO2^ 

atoms/cm3 i: L fc^ T*f;i, r r. T?fM ^thfz. 

^¥^^mm.2 1 9tc:-&^ix6nM^f+^i-5^^36^7c* 
i^^g^ (n+) t^-to T^^^^^2 1 S{zhmm^V 

> (p) fimm^th^^*^. m^wKOTMxmM^^tz:^^ 

ni^ (B) »^^ltg5Lr:T^j^^|1^2 1 8{c^;[jD^tL 

fcyv (p) ssj^^c^i/a-i/s^T^^cT^-cp^tDiffm 

^^o/c (1214 (B) ) „ 
[0 0 4 5] ^CO^. ^ib^^LiXi; :3>]K^^jmLTS 

m^mm2 2 o^m^i-^ (1114 (o ). 0^19. si 

H4^27 SCCM, N2 0^900 SCCM^j£^fc^A S«?U^ 
^400t:. ^ecBE:;^7l,2 Terr. «r^S:^®g0.14 W/c 
m2. ftmi^S^13.56 MHzT% SOO-lSOOnm (^^^L<fi 
600—800 nm) (Dm^XM^-t^o 
[0 0 4 6] -^LT. mmi^mm2 2 Oi^clFliDy—::^ 

V =^>m^^mi-^o zzx{t. mm^(Di smii^m-r 

S^^#)7C*i: try V^^S^L. y>^1xl0'9 atom 

g2 2i^ffMr6o m^m^it. :/^x^cvDfe, m 

i^-fixT't<ti/\ :^yc. p-ch Jnx}t^mi^mtcD:=i:y 

^ ^ hux^^m»m<D^m^m^t ^y^u >ym 2 2 

l;5Sgi-5Ci:(cJ; •:»pnjS'&:6Sj^^$tL5a L;i>L. =i 
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\^^:Ltf)>h. ^y^')>ifm2 2i\:i^m^^^')>m^ 
1:5 w<ir(i/^l> (1114 (D) ) o 

[0 0 4 7] ^o^. m^mt^^iibo m^mmtm^ 

400-800t: (^^L< {i500~600r) X^ 0 . ^(O 

m^mt\z^^^ ^y^^j>^m2 2it^y—y^^>'^ 

htLXmmL. ¥^frii2 0 5. 2 0 6(C^^i-5^ 

icm9^R^^^^j^\^^umcVmi-^:itr^x^^o :l<d 

^y^')i^^m22\ \t.mm^m±m^^^'t^f:L}h. 
mmm^^m-^y^ 'j^v^-^ vt\.xmm\^. 

mtJim-x. tf).^'n(Dm&xmw ^ ixycn^^ 7t lip^ 

20 [0 0 4 8] mmt(D-xM(o'ik. s-ioorocT^Tk 
m^^tsnm%^x. 3oo'-5oot:T'Wi2^rBiofiR^M 

LT. •:f^:^-^:^mi\: ("^^X-^iiiJ: OSbjE^tL^hTK* 
[0 0 4 9] -^CD^. mb(D (A) (cfea J:9{;i®2C0 

mmm2 2 2^mf&'r^. :z(Dm2<Dmmm\^. 
^'^m^t^±ti:}f(otzisb\cmmmti.xi,^\^\ 

iE^2 2 3. 2 2 6, KU-r Vi£i^2 2 4, 2 2 5(7)— 

LT-ir/i-:7T^-r>'T'y:yi5^y Vi/^2 2 1^ 
=r^y^>^L. ^2(Dmmm2 2 2 tm^^y^ Vl^i^f 
S2 2 1 't>y-:^iBll2 2 3. 2 2 6. K l^-T ^-SaH 2 
2 4. 2 2 5(D— LT:^t^$it-5o 

[0 0 5 0] iy^2 2 7 t LT. 

g^bii/y ^ VJK^yht^g^^b^fLv^y ^>M^50~500 nm 

({t^W*cf:i1 00-300 nm) (Dm^XMfS.'T^o roH^ 

40 mxykmimm^rf o ^TFTt7)#t4r^±(c^LT$?^ t 

e^ti^o fi^Jx.t^\ 3-100%(^7K^^^tf#ffl 
^*T% 300-500t:-C1-'12NFrBl(^J^r:^— /^^^T5 

[0 0 5 1 ] r 9 LrS^2 0 lid. n-ch TFT2 3 6 
^p-ch TFT 2 3 h h^%\^^^h:L}it>X^fz.. p-ch T 
FT2 3 5 tilfi. ®4^^»fls:M 2 0 6 {;if^^^>>'U?^fi8;®^ 
2 2 9. y — ;^^^2 2 8. KU-^ >'^i^2 3 O^WL 
TVN-5o n-ch TFT 2 3 6(cji. Sb*t¥«<*:ii 2 0 5 (c^ 
■1r^>'^?^^ti*S2 3 3. YmM2 1 6 irm^'jtSLDD 
50 «i«2 3 2 C^^. r(OJ:9^^LDDIi«^LovtfEi-) . 
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3 KU^>'®^S2 3 1 i^^LTl/>^o 
8Aim{;i^LT. a5-3.0/iin ($f * L < lil. 0-1. 5^/ m) 

[0 0 5 2] ±i£ooxs^s-c. cms\Bi^^mf^i-^(o 

(C;^>M/^n-ch TFT^p-ch TFT<^[^-aS±(c:-(^M-r6 r 
[0 0 5 3] immm 21 m:^^ ;«f-«jt<?5TFT^f^K 

[0 0 5 4] S«3 0 1 <t Lr:^^;^S«. ^J;t 

3 0 iJitcy- hm<13 0 2^?F^;^Lfc, :^ 
y<y^m^m\^^X. ^^^/i- (Ta) M^200 nm<7)ll${c 

mfULito ^tz. y-hmffi3 0 2^. ^{b^^iS'/i- 

(TaN) ^ mmSO nm) ^TaM (MJiaSO nm) (Dimm 

Pa^T(-i-^w^;6^r'#6 (1116 (A) ) ^ 

[0 0 5 5] ^LT. V-hmmmS 0 3. ^fag^* 

i^m t Lx^^BMiy U =1 >m 3 0 4 

Di£^^v^M^y y^fjimitmti^u ^>^m3 o 3 a^a 

5 nincOll$tC?^^L. -^(DitC 3 0 3 a ct 0 tS^lg y 5, 
^L3to ^LT. HJfe^Jl T'U£0>gL7t^f0it:^f^#(cL 
(B) ) . 

[0 0 5 6] ^(om. :7r-^>;^r:^-/u*^^^i/^450 
'-550t:T1NFrB1^^»ftr--/^^|r^T5r<^^cJ:oT. 

gv^y zi>^3 0 4;6^b7K^^Scii3^-d:. ^^^^T^tK^ 

-yi^^^SrfflVv M«St|a»4'55O'-6OOt:TM'-80#rBl<7?||R 
r^->ru^ft^>^ j^fBtt>'y=3^^iK3 0 6^#-5C^;iiS 

T*#5 (igi6 (c) ) o w^T'. ^mmitmm. mm 

[0 0 5 7] i5)ctc. LTffM^itAc^fBliv^y =':x 

JK3 0 6\z^mLx^^:^/i-i^mmmmt't^tii^<Dm 

itmit^>U =^>m3 0 7 ^200 nm?i^^LfCo t<D'ik> S 



(9) mm 2001-326364 

16 

'>y =3>3 0 7{c^tfcuv^p^^ h^;^i^ 3 0 8^?fMi- 
5o crr-ii. he<^3 0 2^w;;^i5^ 

^<t^:ofz me (D) ) o 

[0 0 5 8] h^:^^ 3 0 8^m\^^XmitM 

^l:'>y =i>'K3 0 7^^'y^Vi/LT, f^-^-^^/u^a^ 

Itfli3 0 9$rffMLfc^. l/i^^ h-^;^^ 3 0 Slij^^ 
70 Lyho rox^fcj:*?, 5"-t^^^i-»1S^^^3 0 9 

i-5ffi«i^^C03eS14'>y ='^]K3 0 6(^^M$rSM$ 

^i&m-r^^m^'^h^it m? (a) > « 

i/tcJ:oT, n-ch TFT(7)— p-chTFT(^)m^^S9 
v?;^ 3 1 O^JI^^L. ^#Btt^>y =3>j^3 0 6 

H3) K-Xi5x10'4 atoms/cm2 . ^mm.BE)0 

kytLxv'^ (?) ^mni^tco -^fz. ±mi-i>^h'^ 

5 (117 (B) ) o 

[0 0 6 01 ^i^:^ Y^y^^ 3 1 O^rl^^L/cm, ^Sl 

^&mm3 i 2^ffMLfco ^(o^t.^fb^fbv'y =':^jk 

3 0 7 tmWim^X^O nmO/i:^{c?fML/c (117 
(C) ) o 2feV^T% (^^Sjtei^JK3 1 2t^^m\zm'^hiX 

-r^xm^ffv\ n-M^^3 1 3^mj&i.fzo fst. 

^ite^a-3 1 2^^Lr-t<^Tc0SS#Btiv'y 

^zxfh. m'M.^w^^^'r^'SL^mfi^^ofz. z.^x\'t. 

K-Xasx 10' 3 atoinsXcm2. j^DiMmEECO kVt L)to 
r 9 UT?I^fiSc-$n5n-S«3 1 3fiLDD«i*S^ LT«Se 

(1117 (D) )..o 

-/O [0 0 6 1] ^\f^X\ n-ch TFT^Sp ui^;^ h-^^i^ 3 

1 5^?i^^L. p-ch jntm^^n^mmzm^^^ 
-t^^v^m^m^mB-r^TM^noti^ :z^x\^:-< 

i^^- K-T/j^T'v^^K^V (B2H6) ^m\^\ .-Knv- (B) 
^^^PL^Co K--Xl:li4xl0^5 atomsXcm2, ;^Di$mJE 
30 kVi:Lrp*«^^?f^figLy^ (US (A) ) » -tiT^m. 
f"-y^wK*S^^lK3 0 9 t%m^UW3 1 
*^L, <ik^<Dy<^-=^:y^^mzX^^^^^^^^^) 

m^mm<omm^=^y^>'^y^fz ms m ) , 

[0 0 6 2] Ji^±<7>X^^jST, n-ch TFT<7>y-;^S« 
50 3 1 6. KW:^«*S3 1 7. LDD®*i!c3 1 8. 3 1 
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9. ^^^^/i^mjistm^S 2 Oi>m^^fi. p-ch TFT coy 

«3 2 1 ;6S?fM^tl/Co ^S^V^T% n-ch TFT*D<t U^p-ch T 
FT^aorSlco®^1*6^j^3 2 5^100-500 m<OW 
^T'JFMLfc. (HIS (C) ) . ^LT, $bfC^2C0 
/ir^l^ltHs 2 6 '^100-500 nmOIi:$(c:?F^jSLfc (lil 
8 (D) ) o 

[0 0 6 31 mi<omf^mm:Z2^bm2<Dmmmm 

^ 5/ ^ > J: «p n -eix tOTFT <D y - ;^ t . 

7c^.t try >^^ai^L. y >^1X10'9 atoms/cm^i^ 
Ji-^A/fci^y =iVK^^i^L. y ^i/S3 2 7^ 

^> at^B^BV^y ^^'VJK. ^sti-^y =3>jK<Dv^-fttT*t> 

^/y r2>j^3 0 ^^\zm^-r^^m5bm^m%mx'^y 

(i500-600t:) T^T^o ^fc. ^icofS^^tiibxSfi. ^ 
4^7u^^f&t*{t:i-5^f']^av\ y 3 2 7 

\^'^tim^. y^/^y v^^s 2 7fi^^i4i^y ='VJK^ 

mcD^^^LT. :/^X-77K^{l: (:/^X^(cJ: 
^t^.fc7K^^^v^^) ^ffort>fiv^ (1119 (A) ) o 

[0 0 6 4] ^(7>^. m2<Dmmm^m^ir^o z.(d^ 
LT^^^Ttsv^o ^LT. ^2(Dmmm^y-:^wM 

3 2 8. 3 3 0. i^iB«|3 2 9<D— JfP^ LT=»tg 

ir/i-yTy4 >X^y^ ]) l^^ms 2 7^:3i:y^>'^ 

L. m2(ommmtm:i^y^ V i^i^ms 2 7 hy-:^ 

ia*|3 2 8. 3 3 0. KWi^ffijS3 2 9<0— iFPir LT 
^ig^ii:^ (I119 (B) ) o 
[0 0 6 51 ^ y^'>^>-<-i/3 >fll3 3 1 ^?FM 

i*TSiH4. N20. mz^-hwm^n^mitmitiy]) 

m^mA\.xyv:^''^7kmit^m^mmvr:io r::T*r 
2 (Dmmfi&mm^ic tm^^n. s;^^2oo-5oot:(c;[jp 
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^\zm'^^th^h(DX{'Xfj:i^:^K m^^J:mti-^ z.t^> 
S*LV\ *mtc:3[El@607K^^b<7)X^^*«^yc{i^ 

rpWo/Co wC0^#7K^(:i. ^^i'i/^— iXa >M3 3 1 

^>bm2(Dmmmmm3 2e^. ^2(Dmmi&mm3 2 
6f}^bmi(ommmmm3 2 5^. ^Lxmi(ommm 
mm 3 2 5t^hm^Bi^i^v ^^'^m-^ty^mt^tftmLxf^ 

^->a >m^mm^j:mxmf^Lx:ioni-^h^n&^ti 

[0 0 6 61 i^±<7)XmtCj: !9 . p-ch TFT«bn-ch TFT^ 

m-mm±i^m:^ ^ i^-m<Dmmxmj&T^ z t :d^x^ 
[0 0 6 7] immm 3 ] m^^om^tft t mmU(D 
6;^i£{coi/^Tllli 0-1 4^^v^Ttft0j'rSo fau. 

[ 0 0 6 8 1 11 1 0 (A) {CTT^-tX ^ f-. 4 0 1 fDffi^ 
i4^«±t;::TJ&«^jKi^r?fM-r^. 4 0 1 (cfi. -BSJ;tt^ 
=i--::^>^^^±(D 1 7 3 7;^fy^S^^^i/^5o :L(Dli^ 
^a«a±tc(i. Si 
H4. N2O. NH3;!»-e)<tjK^n6®^^l::^-ft:v^y ^>'M4 0 2 
a^50nm. SiH4. N2 0;6^b?fM^ tb^g^^b^fbv-y 
5(? ^4 0 2 b^rlOO m^mX^XTmrnMA 0 2^J^^L 

[0 0 6 9] 25-80 nm (^?* U < ti30'-60 nm) 

LT^B^BK^^y r3>-K4 0 3 
air. X7X^CVDfe^:^^'?s/^^fe/ce^*0^^(D;^&T* 
Jf^^-f^o X^X"^CVDj5fe-C^fB»e^y 
^>M^55 nmO^^Ciff^^feL/Co *fc. T±l!i)^4 0 2 
^^B^agv-y ::i>^4 0 3 a ^ f^fB] CfifeMi^T-ffMi-^ 

«feiK4 0 2^?^^Lfcm. -B.:^^#ffl^(c0®$/^VNr 

TFT(0»tt^< 7 y =^ ^Vth O^ft ^ jgiS $ it 5 r: ^ ;&s -c t 

[0 0 7 0] :^Lr. *ffi«?ijl^f^^. ^Ji7C*^fflV^ 
T^^B^Li-^fcdt). fiim^T'lO ppmoo^JlTc^^^tp 

« («pfC^^LTV^^«?V>) ^#^S«i^y =t>']K4 0 3 a 
±(c?FMLfCo ^Jl7c^{-flFe, Co. Ni. Ru. Rh, Pd. 
Os. Ir. Pt. Cu. Au. Ge. Pb. ln/^^'^ffiv>6o ^fait: 
<OXigT*J;i. :^i'400-'500t:r-1^^mS6OlSiT=-/u 
50 #ffia->y =3>jg^(o$;Sr;!K*fi^5 atomic%i^ 
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0-400t:ic LTJfMi-S i: . ^ ^-JKcO^^^tK 

^SS$:5atomic%i^T(c:i-6r cb 

;t-;^T:=^-/u^$rffiV>. MSI»li^=f'550'>-600t:T*1'-8 

M7t;^02^Sli3xlOio~2x10^' atomsycm^ T'^o 
^^:m^LXh^^\ r.5LT. ^^^B^iyV =^:ym^>h 

fj:^i^^B\±^mwm 4 0 3 b^jg^Lyco (mi o 

(B) ) . 

[0 0 7 1 ] zoLxw^^^tifzf^^Bi^i^v =^i^m^& 

cDp-ch TFTc^^tiii 4 0 4. n-ch TFTO^i^g 4 0 5. 
^^^iHjgg^Ji^^-rSn-ch TFTo^^g 4 0 6, 

nmcoi^^tog^fbv'y =':/Wtc<t5"^;^^«4 0 8^m^ 

266 Pa{c*5l>T400t:(c:;!3Pf|ftLT®^^bv'y =^^1^^ 
miO (C) ) o 
[0 0 7 21 -^LT^-y^vuK-^xm^tr^o 
:7:^- hi^v^;?^ 4 0 9 ^l^tt. n-ch TFT^Jf^^-r 

5^^^¥2^f2^^4 0 5-4 0 7o^®tcvth^^J^a?r5 

a 6*J -e 1 X 1 01 6 -5 X 1 0' ' atoms/cm3 mSt <D^& "CpM ^ 

<^-^i-5^j^1^7C^^ LT^nV (B) ^^^DLfc. tJ^' 

(B) (Dmi}m-^y^i^h^—y'mxmmLxh&^^ 

:^<ritir'#5o Z.ZX(Dyiiu> (B) ^:/}P{^d^^TL 
t>j^i^MT':^^V>;6S. 7j<n>' (B) ^mMl^fz^^^i^m 4 1 

0'-4 1 2»in-ch l^(Dyth^m^(omM^^{^^isb^tl 

ib{m^i-^:itibm^\^^^^fCo miO (D) ) o 

[0 0 7 3] mW}\B}^<on^^r^-/^mjn(Diwmm^m' 

Ji4 1 0. 4 1 1 (cil#^6*j(c^3!jpi-5o ^(Otitb. feib 
;?j^i:i^):7:;fhUv^;^h-7y^i5'413'-'41 6^?f^^L 
tCo ZZV\^V>' (P) ^^^;!JPi-'<< . (P 
H3) ^ffli>yi:^:^>-K-:/i£^ig^L3to ?l^«^tvfcn- 
^iK!|^^*S4 1 7. 4i8c^y:^(P) «gfi1xiOi7_ 
5x10^8 atoms/^cm^^-r^o ^m.!^m^4 1 9 

9. r<^m««cti^i:»S-cy V (P) ^r^APLTto 

(la 11 (A) ) 

100 7 4] ^iC^ '^y^^m4 0 S^y ^m^J^t^i^Xr) 

b^*lt/ 1^1 0 (D) tmi I (A) (7>xmT^^PLyh 

^^3fii|^5L^^^t^{t:^-^6xm^tT9o 
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m) jSll^t'-^^JF^^LT. ^SJl«»5-50 H 

:yyf«j'g^ ^80-98%^ LT^^LT, 

JO [0 0 7 51 ^LT. hmmm4 2 O^^^X-^CV 
tTPi:<5^-hjte^i!^4 2 0 ^aH^^2»«s:^4 0 4. 4 1 

0-4 1 2 ^(Dnmai^mm^mzti. jn<Dm%^^\^ 
5o mm'^f\20^mK.xi,B^^^mi^m4 0 4^ 4io 

>^^X-^^ y--->'>/^igMLTy-hjffei»M4 2 0^ 
20 ^flgf ^ (lai 1 (B) ) o 

[0 0 7 61 mz.' ^-hmm^wm-r^tztbi^^mKo 
A^hm^mmm (a) 421 t^mm^^^fiz^mmm 

(B) 4 2 2t^mm^'^tZo rrr-l^. Ta^i^^-y^y 
h t Lfc;^/N":y^&T'?^m;i (B) 4 2 2 (T 
a) T250 nm(7)l?^f;i?FML. mm.m (A) 4 2 1 (i^jb 
(TaN) T'50 nmcDi?:^ bTt ([ii 1 1 

(0 ) o 

[0 0 7 71 hi^i^;^ h-^;^^ 4 2 3-4 2 

30 7 ^ffML. 2^ms (A) 4 2 1 tmm.m (b) 4 2 2 1 

;5^-Jgr-:3i5,^>'i/L-Cy- hmi^4 2 8-4 3 1 i:^ 
fi:gEi^4 3 2^?i^^-r5o >5^- hmffi4 2 8-4 3 1 ^ 
^Ei2j^4 3 2ti. 2gm^ (A) ;6:'e>^^4 2 8 a-4 
3 2at. (B) ;6>b^64 2 8 b-4 3 2 b t 

•f-'Sy- hmi^4 2 9, 4 3 0f:i^M^^^4 1 7. 4 
18(D-g1S<J:, y-h»^M4 2 0^:frLTfi>:^6J:9 

(1^1 1 (D) ) o 
[0 0 7 81 g^v>r\ igt!j[H]Kcop^^^>/i-mFT(Dy— 

*S^?]^^-r6o n^-y^^/u-^TFT^i^J^fiJc^n^^^ll^;*- 
hUv?;^ h-^;?^iJ^4 3 3'CS^aUT:}o<o ^LT. i^:^ 
y> (B2H6) ^fflv>/c-r;4-vK-:7^ftTp*^«^feffi«4 
34^lxl02» atoins/cm3(75«a-CJ^^L7t (|gl 1 2 
(A) ) o 

[00 7 91 RIC. n^^^/HaTRtc*3v>r. V-;^® 
50 ^tfofco Ui/;^ 4 3 5-4 3 7$r?^^L. 
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K-:/ftr*?fi\ n*^Mi|^^g«4 3 8-4 
4 1(D (P) 81^^5x1020 atoins/cin3 ^ Lfc (HI 1 2 

(B) ) o 

[0 0 8 0] ^ LT. mmu(Dn^-Y^^j\^m'\n(DiDm 

^frofco ic:T*tt^-bm8i4 3 i^'7>^^i:LTi 

T-^:^}0L7to ^;[JOi-^y> (P) (Om^^^xW^ atoms 
/cin3 ^ L. HI 1 1 (A) :iSXXJ^m 12 (A) .bill 1 2 

(B) x*mmi-^^m!\^7vm(Dm&x<ohi&mmx*mm 

i-5ri:r\ IIMW{cjln--:f^^5fi^®^4 4 3, 444 
(^^/i^ff^fiJc^tb^o ^/c. ^^i^^J3S4 4 2(C{if -Cfc 
tilxmT*^*n^nfc>J<ci>^ (B) ;i5$*;JxTl/^'5/!>^ ^ 
ttlcittTTiJ^/.^ «9(7:)ig:M^T*l^ (P) ;65^tiD$ti>5(7:> 

{s!bm9^^K.^^titti::d^^fz (mi 2 (C) ) o 

[oo8iii$^{c. ^-hwmt-r^m2<Dmmm^m 
(Ai) (cu) ^^^^^^-5^mg (D) xm 

QcmS^ari-^o ^^f-. ^^^^ (Ti) 
/i- (Ta) . (W) . ^y^y^V (Mo) ;6^e> 

(E) ^Sg?FM'rS^^V^o 2^||ft^T* 
Ji. (Ti) ^0. 1'-2fi4%'&ti'ryi-^^'^i^ (A 

I) i^^Sm® (D) 4 4 5^L. ^^^^ (Ti) 
Ji (E) 4 4 6 ^ LTJf^^Uyh^ ^^Ji (0) 4 4 5(^20 
0-400 nm ($?^ L < (^250-350 nm) h't^\'l^< . ^ 
(E) 4 4 6fi50'-200 nm (^?^ L < JilOO-150 n 
m) -eff^^-rtbJl*^l> (Hi 2 (D) ) o 

[0 0 8 2] -^LT. ^~hmsfc^j^i-6>/-Ma^ 

>JF^fie:i-'5yc:i?)ic#mJl (E) 4 4 6 b'^nM (D) 4 4 
5 <b^ac2/^>^i/^l|UT. <^-ME^4 4 7. 4 4 8 
^^l:iE^4 4 9^?f^^L/^Co :3i:y^^^>/^g(^S;^ot- 
SiCl4i:Cl2 i:BCl3 2rcO^'g';^^^^lN;t Ky-f^y^V 

^fcr'««s (E) (o^^t^hmmm (d) (^i^^t^^T^i^ 

^';/^>i5^T*2»mS (D) Sr^*1--5r^fcj:9, Tife 
^fc mis (A) ) o 

[00 8 3] mi<Dmmmmm4 5 0i±mitmti^v=^ 

VJK^500-1500 mcom^XJ^^LtZo ^(om. -^tL^* 

2tmm. y ><£rlx10i9 atoms/cmSJl^i'g-tpC/y 3 V 
^^^MLT. y >^^4 5 1 ^?F^^)cLfCo 
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h^mzx&^^mi^m 40 4. 4 1 0-41 2 

(i. 400-800^: (*if^L<J«00'-600*C) T*tT5o w(D 
^^^i^S 4 0 4. 4 1 0-4 1 24^cDi$^>':/y 

>K^S^«^-fr57k*^h:xm^^;tTt>^i^ (1^1 3 
(B) ) . 

JO [0 0 8 4] ^<D^. y—:^s KW:/iBllo— S|3^S 

^'^mm±(Dfzisb\zmmmtLxt^\^\ ::(^*me 

— :^SE^4 5 2 — 4 5 5, Kl/-r >^ia^4 5 6 — 4 

m45i^^y^>^yL. ^3<Dmmmt^iz^^y^ 

>'i/g4 5 1 tiV— :^iS^4 5 2 — 4 5 5s Ku-o-ia 
i®4 5 6-4 5.9<D—nt l.Xmm^'^^. 
[0 0 8 5] y<y^:^^^iy^ >j^4 Qo t LT. 

=iv]^^50— 500 nmf^^^^tcJilOO- 300 nm) (Dm^X 

mt\.x<Dmm%:mu^'\±xis<, m^\t. y^^i^^-- 

v^a V|^4 6 0^m^^?:^^fh:>^y ='>J^T200 mcDW-^ 

tc?fML, r(7)^^®-e7K^{b^^^^f5^TFT(^#t^rp] 
±^c^LT^if*Lv^JS:^:^s^#^n5. rnfi. 3-100% 
(DT^m^^t^nm^^. m\^-i±mmnmn.^x\ 300-5 
JO oox:x^--^2^rn^<Dm^m^no t^\^\ y^mit 

±^<D:^mit%:mmi^Xh^^\ ti:^. zzxm^ 

oi,zmQn^jfm\^x^\^^xt^\^\ mi 3 (o ) 
[0 0 8 6] ^(D'ik. mmmm:^-b^j:^m2(Dmmmm 
m4 6 l^^.o--^.B^ta<Dm^imf^i-^o ^mmmt 

Kr^ K. BOB {^>^yi^^t2yy^» m^^m-r^z 

y'cDy^V^^ h*^m\^\ 300X:xmf&l^xmf&LtCo t 
LT. m2<omm^f&BM4 e i Ku-T >iSll4 5 9i;i 

i^-rS^^V^J^^ h^-v'l-^Ji^J^L. ®*mS46 2. 4 

xymi^m<omffB^7r^mm.t^^fzmz^ mt^:^i^^ 

50 Ms. (ITO) iKSrlOO m(Dm^\z:^y<y ^^XMiS. 
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L/C. ((Ell 4) 

[0 0 8 7] i^±(7)J:9?iXSSrST. C ^ T'liU^SlS 

[0 0 8 81 |gSI]lHlSgOCM0SlH]?S(7)p^i^;t>/^llTR 5 0 
ItCli, S)bt^*«^ffl4 0 4(C^-r4^./UffM^i«5 0 
6. y-;^^^5 0 7; KU-f V^%5 0 8^^Lri> 
5o f^i:<CM0SIe]g§c7)n5=--y^^/i-^TFT5 0 2{c{i. ^^bt 
¥^(^^4 1 0(::^-r^^/^?fMm«5 0 9. ^-vn.m 
4 2 9 i:fi/c^^LDDfIi^ (Lov) 5 10. ^«i«5 1 
1. KU-r V0*i!c5 1 2^^^Lrl^^»o rt^)Lov^«(7> 
5^i^^^/^:^::^[^<O5^fm5-'3.0//m. L< (il.O- 
Sdfl. at>t^#<*:®4 1 l|C^^^.yUJf^^fi«E,5 1 

«r*fe'9. mLoff^^<hf5-r) 5 14. 5 15. y- 

;^€i«^/cJi Ku^>-gS*S5 1 6. 5 1 7 ^;OS?f^fi!(;$ 
tl. ^ (r>loffm^(0^ ^/l-S*f^ <^:g $ 3-2. 0 
m. $f*L< (iO. 5-1.5 jufnT'fc^o ®mFT5 0 4tc 
(i. 4 12 {C^^^^/l^W^f$.m^ 5 18.5 

1 9. Loff^^S 2 0 — 5 2 3. V—^^^fcti K W 
®^5 2 4 — 5 2 6^^LTl/^5o loffm^(^^^^-^^ 
•B::^\^(D^ $ 5-3. 0 /i m. ^ L < Jil . 5-2. 5 M mX* 

^^btc. ^jtia^4 3 2. 44 9^. y-hmm 
mm^nti^mi^m5 2 ? tti^h^wmmis o 5 mm 

$tbTV^6o m 1 4r*»«^TFT5 0 4^i5^:?^/U>/- h 

[0 0 8 9] mmm4i mmmi'-^3x*m\^^fz^^Bm 

[0 0 9 01 ^-r. m 5 (A) njfeF'j 
1 - 3 ^ f^^tc^^ 6 0 1 ±\tT^mmm 6 0 2. 
Kv-y :n>'j^6 0 3^?f^^-r5o »:t-> mitiyv=^>^m 

(0 0 9 1 1 z(D:ikmxmm^mn^xum^mMi^x 

Zt.^^Xi^^ (Hi 5 (A) ) . . 

(0 0 9 21 ^LT. ^mnm^'Pxeoox:. Shrscom 
r:=i-/u^m\ $¥^bW^>v =^>m6o s^f^^Bit-r 
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^x^^BitLfzmm.^^f^^mmt\^'Oo ^^aSi^v^^ 

>me 0 3tcii. Ni^^D^J^e 0 7. mfiggti^ (^#b 

t*v'y='>K) 6 0 8. «li*fi:;55Slf/^?!)>o3t^« (^ 

Lxmi-:zt{zx^mmi-^o 
[0 0 9 3] u±<DXo^zLx^^^^B^^i^v 
fzo ^(Dmt.. m:mm\--z t^m^^x^ximzmmir 

JO [0 0 9 41 mmmsi mmmsxf^mLtzXoti^m 

<o^J{c:ol^TI2)l 6. -1 7^^v^TK^-r5o T^'r^ 
m^mLtztztb. z::LXit^^i^^o 

[0 0 9 5] ^1 6«C^L/h<t mi 4<D4>Jflior 

m'^m^Bmyi<m^<D^\^mi,z\t7f^ V ^ ^ h^mm:^*^^ 

20 <ffiv^bnTv^>5o >ctr^fiiJ<^^r^£ffi7 0 2{cfi. 

M7 0 3. S§^*m)^7 0 4*5j:t/iar6]1^7 0 5^?i^^ 
mtC^torv^-yWtt-"^;^-^— y- (*(Clgl;^-fr-f) ^cCif^ 

oe^^^AL. ^ik^j (la^i^-f) {zXox^±i,zm± 
vfzo m^Bumzi^^j^^(Dm^Bun'^m\^^tii^^\^\ r 

30 (DXo^Z l.Xm 1 6 \Z^i^T ^ X ^ h y ^ ^^f^sa 

[00961 IEI17{C. mi 6 T^L/cJt ^^'^TiJ^T^-f 
y-^hU ^ ^&^(DW]^mW:\z-o\^^xmmtLX7r^L 

tzo 8 0 ifiii^W^^L. hifij^soety-^^ 
ia^8 0 7;6W h y >:^;^4^(;i^MLrv^5o -^0/1^2200 

8 0 2. 8 0 3 a^ti^*ti^^m^-mm]B]^. mmB^ 
[0 0 9 71 ::rT^ufc[Eigsiae{i-0y-cfot). m 
40 ^\ 

[0 0 9 8] mm&iei :^^m^mmLxi¥m^tiiz 
\-£. mmEim^jkmrn mn^m^^ztx^^r-^hti 

^^Tikmi^t Lxm^i2^/utzm.^m^±x{z:$:^m^m 
m-t^ztt*^xx^^o m^m^ti^xit. y<—y'r/\- 
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25 

f\.h<D-m^m 1 8 2 0 fc^i-o 

[0 0 9 9] mis (A) y-:h/Un>t:-rL«-^ — 

1 0 0 1 . lJ^A;^l8fl5 1 0 0 2. ^mmW. 1 00 3. 

^-4^- K 1 0 0 4 x^m^^ti^o ^mm<om^B^fj<m 
m^wm^xi^^mfi^^s^M 1 0 0 3 fc^i^T't 5o 

[0 1 0 0] m 1 8 (B) \'t\f'f:^:^ j^vX'h^ . 
110 1. *^^B 110 2. =&^XtiU 1103. ^ 
:y^l 1 0 4. y<y'r^)-l 10 5. Sita5 1 1 

w\-tm7v^^m. 110 2 cijgffit-s w t 

[ 0 1 0 1 ] m 1 8 (C) fl^^it#$^^Tfe «9 . 
12 0 1. ®^A;^^ 1 2 0 2. 1 2 0 3. 

>^-r -y^^l 2 0 4. ^^i^gl 2 0 * 
^ig?i^fB^:^i^B^^m^^S^E(i^^S^e 12 0 5 

[010211^18 (D) {iyD:/^i^^|a^Uy^cfE& 

, 13 0 1. ^^mm. 1 3 0 2. :^ 1 

3 0 3. ^m^i^ 1 3 04. Sft^-r 1 3 0 5 T'« 2(? 
J^fe^ix^o i^. IS^jSm;itlDVO (Digital Versatile 

Disc) -^=3>^y>?>jr Yy"^::^^ (CD) ^tc^^^-ffivv 

Sfi^^i^Si 3 0 2(;i$fiajc?ijffii-6r ^/S^T'tao 

[0 1 0 3] (a 1 9 (A) t;i7=^i^>5^/U;;?;;^7X*fel9. 
«^ 1 4 0 1 . «^iie 1 4 0 2. SISIfil 1 4 0 3. mi"^ 

4 0 2Kmm'r^:Ltii^x*'^^o 

10 10 41^19 (B) H^««i£-C^ «9 . 1 5 

0 1 . ^^£±5:^^ 1 5 0 2. "^-pXti^ 1 5 0 3. 
951 5 0 4. mVf:^^ 2/^1 5 0 5. 5 0 6 

«^^tfo *M^§^^iP^ttl:tiepi 5 0 2. l^^A;/795 

1 5 0 3. 1 5 0 4^^<pft!lOft-^^J»lHl3StCii 

[0 1 0 5] [gl 9 (C) fiT^-r^y wr-fe«9. 

16 0 1. ^n-^l 6 0 2. ^^asi 6 0 3^^-g-tfo 
*^0>^fi*?3^a5 1 6 0 3 tCigffli-^ r t t^X^ 40 

m<oy'^:^:fu^ \tmci^mmt {^fzm^i^:^\^ ^xmm 

[0 1 0 6] 1112 0 (A) itytil^ hmyviiyaL^ 1$^ — 
-Ch^. 5tM*^^^*5J:05«7j^i^g2 0 0 1. :^^V- 

m^-mmm^i,zmm^^:it:^>x^^o mzo (b) it 

y r^>^nv?^i5^i$^-T*fe«3. :^i^2 10 1. itMit^ 
^:fcJ:t;«^^J^®2 1 0 2. ^7-2 10 3. >^i5^y- 



2001-326364 

26 

m^mm^m^immir^ r t t^x^ So 

[0 10 71 T^t^o. 112 0 (C) ID 2 0 (A) i^XXy- 
m2Q (B) {C:}bMt6*ll^>*^^:^ctU^^7j^i^g2 0 0 

1.21 02(Dmm(D-'m^7r^'ro %m%^^^^xj^m 

^S^B 2 0 0 1. 2 1 0 2 \t%m.%^lh 2 2 0 1. ^ ^ 

— 2202. 2204^-2206. ^^^D-ry:i^^^ 

— 2 2 0 3. \f—J^:^'f3 y^ — 2 2 0 7. ^gs%«^^ 
B 2 2 0 8 . ffi+SHtK 2 2 0 9. 2 2 1 0 
«^$lx6o S:lt7fe^^2 2 1 0(i:^^t7)^^u>-XT' 
mf&^fl^o 1112 0 (C) -e*i?^a^0S^^S 2 2 0 8 ^ 

W:'&^f\^'f. n-m^(o%^ihxm^^\^xh^\^\ ^fc. 

{112 0 (C) ^^X7f^\.fz%m^\tMm.%^^^^:^ 
>f/i-AJ^. ^ jvj^fs:^^nnxh^\f\ ^fzs m2 

0 (D) (in 2 0 (C) {C:Jo{t67fe^7fe#^ 2 2 0 1 <D« 

mco-m^Tr^Ltcmxh^o ^mmmx^ii:. ^m^^^ 

2 2 0 1 tiy 7 — 2 3 0 1 . 3t^!i2 3 0 2. UV- 

XT l/-^ 2303. 2304. {l^t^^^^ 2 3 0 5. 
*3tl->X2 3 0 6T'«^$n5o 1112 0 (D) 

^vtc^m^^mt-9\x;h-Dxm7r^Lftmmzm^^ 

[0 10 8] ^/c. r :iT*fi[ll^LJ^c^^^o/c75^ :^^m 

(n^o\-cim^Wi(Dmm^m\-t^t>^xjji<. hh^^ 
^m<Dm'T-m^i>^mmi'^ztr^^mxh^o t.fz. * 
mmm<Dn'¥'m^\tm'mmm 1-3 (T^^sfbsw^^ 

v^. ^ig^?iJi~6(7:)^'cDj: ^?:ca^#*:>-fr;!>^bJ«Sltfife 
[0 10 9] 

[^l^<Da*] y— ^ri^^^^i^^ hRU^KW>=i>i$^i5^ 

< Zti!)*^X^^tzi!b. ±mi±(D\i>i±\::^fj::^-^. -^tz. 
{.Xy'yU::^mi$.<Dm^Bmmmm^§:i'f^tthii::9- 

ch Tnr*y-;^. KW^sst^eT^-itsfcd^^fc^pj 
im 1 ] ^^^o^^^^ij^.i^-ra 

[112] n-ch. p-ch TFT^|B]-StS±{C'fm-r'5X 
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n-ch, p-ch TFT^If3-S«±(cf^»i-r'5X 
(115] n-ch. p-ch TFT^[5l-S«±(cf^fi!-r^X 

'^:^^iS—^<0^-z\\^ p-ch TFTiSrl^-StS 
[117] iS5[>^^;«/-MOn-ch, p-ch TFT^|i]-Sffi 
[US] iS?;^r$^:^-M<On-ch. p-ch TFT^fe]— S« 
[IH9I ^ ;^/-^(7)n-ch. p-ch TFTSrp]— gffi 

1 0] iii^TFT. ^i!)IeI^Si^TFT^[^-S«±tc<t 
[mil] iUSTFT, ^»)lHl8S(73TFT^I^-SS±{cft 



[m] 




I04:y~hlfe»IK 
I05:y-K«ffi 

107:Br&II&liE^ 

109: V->^M*^»4 K K >«ffi 



(15) 4#rj^2 001-326364 

28 

Mi-^xs^.T^-riio 

[0131 iS^TFT. ^i*)lElgS(DTFT^I^-Sffi±tcf'f 

M-r^x^<^:^i-|g]o 

Id 1 4 1 H^TFT. i^«jlE]SgcoTFT^fs]-SS±t-f^ 

K-r-sxs^^-riio 

[His] ^s^t^ffiii-rs^iiTcigtD^ADfe^^-r 
70 [die] T^'T>{^'^v^)<7:^m.^^u^7v^^m.(om 

[His] ^2S^^S^fico-^J^i3^1-Igl 
[!1 1 9 ] ^W«i:S^g(;5-fi?iJ^.T^-riil 

1112 0] v^^^^— ^ysr^-rn 

II121 
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2d 


5b 
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